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(54) PRINT SYSTEM AND PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the print time 
by making possible to select a radio transmission line 
having a high communication quality. 
SOLUTION: A radio LAN 10 comprises a terminal 12 and 
printers PRT1-3. On the display 12b of the terminal 12, 
a printer select screen for designating one of the 
printers PRT1-3 is displayed. On the printer select 
screen, acceptability of each printer PRT1-3 is displayed 
depending on the communication quality thereof. A user 
designates a printer based on that display. 
Communication quality is detected by transmitting test 
data from the terminal 12 to the printer 2 and calculating 
its error rate. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The print system characterized by to establish a means detect the communication link 
quality of said radio-transmission way, and a means judge whether a print is made based on said 
detected communication link quality, in the print system which consists of a terminal unit and a 
printer which carries out print processing based on the data sent through a radio-transmission 
way from this terminal unit, and to display said judgment result on the display means of said 
terminal unit. 

[Claim 2] Said printer is a print system according to claim 1 which the number of is [ two or 
more ] and is characterized by displaying said judgment result on said display means for every 
printer. 

[Claim 3] Said judgment is a print system according to claim 1 or 2 characterized by being 
carried out by taking the amount of said data into consideration in addition to said 
communication link quality. 

[Claim 4] claims 1-3 characterized by performing detection of said communication link quality by 
transmitting a test data to said radio-transmission way, and computing the error rate of this test 
data — either — the print system of a publication. 

[Claim 5] claims 1-4 characterized by performing detection of said communication link quality 
when a terminal unit requests print processing to a printer — either — the print system of a 
publication. 

[Claim 6] claims 1-5 characterized by performing detection of said communication link quality 
with a fixed time interval — either — the print system of a publication. 

[Claim 7] The printer characterized by having a means to detect the communication link quality 
of said radio-transmission way, and a means to notify this communication link quality to said 
terminal unit, in the printer which carries out print processing based on the data sent via a 
radio-transmission way from a terminal unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the print system and printer which consist of a 
printer connected with a terminal unit and this terminal unit through the radio-transmission way. 
[0002] 

[Description of the Prior Art] It is LAN (Local Area Network) about two or more terminal units 
and printers so that the user of two or more terminal units can share one set of a printer at 
office or works. The connected print system is used. The number of the printer in this print 
system is suitably determined by the number of the terminal unit which shares the throughput 
and printer of a printer etc. 

[0003] If a print processing request concentrates on one set of a printer in order that the printer 
in this print system may receive the print processing request from two or more users, the 
latency time of the user who did the print processing request afterwards will increase. 
[0004] Then, he is trying to notify the error situation of a printer, and the waiting situation of 
print data to a terminal unit in the print system indicated by JP f 8-278868,A. According to this, a 
user can choose a printer according to the situation of each printer. 

[0005] In recent years, the wireless LAN which uses a radio-transmission way instead of a cable 
as a transmission medium of LAN is known. As a transmission medium of this wireless LAN, the 
electric wave (microwave) of the 2.4GHz frequency band specified in IEEE802.11 specification or 
Bluetooth specification is used, for example. 

[0006] In case this wireless LAN builds LAN in the location which is hard to take about a LAN 
cable, it is convenient. And if a printer and the notebook sized personal computer excellent in 
portability are connected by wireless LAN, a user can carry a notebook sized personal computer 
to each part in office or works, and can print it from the location. 
[0007] 

[Problem(s) to be Solved by the Invention] However, a radio-transmission way is influenced by 
the strength of an electric wave, the obstruction, other electric waves, etc. Thus, the 
communication link quality of a radio-transmission way changes with a location, timing, etc. 
Therefore, from a terminal unit, since communication link quality with the nearest printer in 
distance is not necessarily the best, even if it specifies the printer, a print error may occur [ that 
transmission of print data is interrupted on the way, etc. and ]. Moreover, since it did not know 
the communication link quality between which printers is good, by the same printer, a retry will 
be carried out, or the retry of another printer will be specified and carried out, and there was a 
problem that a print will take time amount. 

[0008] This invention was made in view of such a situation, lessens generating of the print error 
resulting from the communication link quality of a radio-transmission way, and aims at offering 
the print system and printer which shorten print time amount. 
[0009] 

[Means for Solving the Problem] In order to attain said purpose, the print system of this 
invention In the print system which consists of a terminal unit and a printer which carries out 
print processing based on the data sent through a radio-transmission way from this terminal unit 
A means to detect the communication link quality of said radio-transmission way, and a means 
to judge whether a print is made based on said detected communication link quality are 
established, and it is characterized by displaying said judgment result on said terminal unit. 
[0010] The number of said printers is [ two or more ], and it is desirable that said judgment 
result is displayed on said display means for every printer. Moreover, as for said judgment, it is 
desirable to be carried out by taking the amount of said data into consideration in addition to 
said communication link quality. In addition, as for detection of said communication link quality, it 
is desirable to carry out by transmitting a test data to said radio-transmission way, and 
computing the error rate of this test data. 
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[0011] Detection of said communication link quality may be performed when a terminal unit 

requests print processing to a printer, and it may be performed with a fixed time interval. 

[001 2] Moreover, in the printer which carries out print processing based on the data with which 

the printer of this invention is sent through a radio-transmission way from a terminal unit, a 

means to detect the communication link quality of said radio-transmission way, and a means to 

notify this communication link quality to said terminal unit are established. 

[0013] 

[Embodiment of the Invention] As shown in drawing 1 , the print system 10 consists of two or 
more printers PRT1-PRT3 connected with a terminal unit 12 and this terminal unit 12 by 
wireless LAN. As a terminal unit 12, the notebook sized personal computer with which body of 
personal computer 12a and display 12b were constituted by one is used, for example. Control 
units, such as a keyboard, are prepared in body of personal computer 12a. Since the notebook 
sized personal computer is carrying out such a gestalt, it is [ that it carries and is easy to carry 
out ] excellent in portability. 

[0014] Various software, such as printer driver software for operating application programs, such 
as OS (Operating System), word-processing software, and spreadsheet software, and a printer, 
is installed in the terminal unit 12. The software corresponding to each printers PRT1-PRT3 is 
installed, respectively, and, thereby, the driver software of a printer can choose now the printer 
which carries out a print processing request from each printers PRT1-PRT3. Moreover, the 
display which shows the communication link quality between them to a terminal unit 12 every 
printers PRT [ PRT1-] 3 is made. 

[0015] When a user wants to print the document drawn up with application software, based on 
the display, the printer PRT1 with the most sufficient communication link quality, for example, a 
printer, is specified, and print data are sent to the printer PRT1. A printer PRT1 receives this 
data and starts print processing. 

[0016] Communication software is installed in each while the LAN card 16 for wireless is formed 
in a terminal unit 12 and each printers PRT1-PRT3, respectively. The data communication 
between a terminal unit 12 and each printers PRT1-PRT3 is controlled by this communication 
software. As this communication software, the software corresponding to TCP/IP (Transmission 
Control Protocol/Internet Protocol) specification which has spread as a communications 
protocol of LAN is used, for example. 

[0017] As wireless LAN specification, IEEE802.1 1 specification and Bluetooth specification are 
used and the electric wave (microwave) of the 2.4GHz frequency band specified by such 
specification is used as a radio-transmission medium, for example. A radio-transmission way is 
established between a terminal unit 12 and printers PRT1-PRT3 by making this electric wave 
into a subcarrier. A terminal unit 12 sends print data to each printers PRT1-PRT3 through this 
radio-transmission way. 

[0018] Drawing 2 shows the communications area which can communicate among each printers 
PRT1-PRT3, i.e., the range where the electric wave sent from each printers PRT1-PRT3 can 
reach a terminal unit 12. On drawing, the communications area in the circle of a continuous line 
shows the heavy current wave area A1 where the electric wave sent from each printers PRT1- 
PRT3 is strong - A3, it is the outside of this heavy current wave area A1 - A3, and, as for the 
communications area in the circle of the fixed chain line, the weak-electric-current wave area 
B1-B3 where an electric wave is weak is shown as compared with the stabilization area A1 - A3. 
The outside of the weak-electric-current wave area B1-B3 is a field which an electric wave 
does not reach, and is the communications area outside of the circle. 

[0019] Since it is contained in the heavy current wave area A1 of a printer PRT1, a location P1 
can communicate good between printers PRT1, when a terminal unit 12 is in a location P1. On 
the other hand, this location P1 is the communications area outside of the circle of a printer 
PRT2 and a printer PRT3, and cannot be communicated among printers PRT2 and PRT3. 
[0020] A location P2 is in the heavy current wave area A2, and when a terminal unit 12 is here, it 
can communicate good between printers PRT2. On the other hand, this location P2 is also in the 
weak-electric-current wave area B1, and a communication link becomes unstable between 
printers PRT1. Moreover, this location P2 is the communications area outside of the circle of a 
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printer PRT3, and cannot be communicated with a printer PRT3. 

[0021] A location P3 is in heavy current wave area A3, and when a terminal unit 12 is here, it 
can communicate good between printers PRT3. On the other hand, this location P3 is in weak- 
electric-current wave area B-2, and is the communications area outside of the circle of a printer 
PRT1. Therefore, in this location P3, the communication link with a printer PRT2 becomes 
unstable, and a printer PRT1 cannot be communicated. 

[0022] A location P4 is the communications area outside of the circle of all the printers 1-PRT 
3, and when a terminal unit 12 is here, which printers 1-PRT 3 cannot be communicated. 
[0023] Moreover, since it is influenced of an obstruction, the electric wave from other devices, 
etc. even if a radio-transmission way has a terminal unit 12 in a communications area, the 
communication link quality changes according to the time and a location. Moreover, if 
communication link quality changes with time amount, the case where it cannot do with the case 
where it can transmit according to the amount of the data to transmit, i.e., the amount of data to 
print, will arise. 

[0024] For this reason, it judges whether a terminal unit 12 can be printed in consideration of 
this communication link quality and the amount of data to print while it detects the 
communication link quality of the radio-transmission way between each printers PRT1-PRT3. 
[0025] Drawing 3 shows the example of the data format which communicates between a terminal 
unit 12 and Printer PRT. The data which communicate between a terminal unit 12 and Printer 
PRT are processed into the format called a packet 18, respectively. This packet adds a header 
to data. Here, the command to various software etc. is contained in the data processed into a 
packet besides print data. 

[0026] A destination address (DA), the transmitting agency address (SA), error detection 
information, a sequence number (SN), etc. are included in information in a header. The terminal 
unit 12 and printer PRT1 which received this packet look at a destination address, and check 
whether that packet is a self-addressed thing. In being a self-addressed packet, this packet is 
received and it processes data. It cancels the packet, in not being a self-addressed packet. 
[0027] As this address, the local IP (Internet Protocol) address is used, for example. This local IP 
address is the address assigned to each so that a terminal unit 12 and each printers 1-PRT 3 
can be identified within the print system 10. 

[0028] Error detection information is the information for detecting the error generated during 
transmission. As error detecting system, a parity bit method besides the checksum method 
which checks an error based on the total value of data, and the CRC (Cyclic Redundancy Check) 
method which checks an error based on the formula defined beforehand etc. is used, for 
example. 

[0029] Moreover, a sequence number is used, when dividing a packet or assembling. When there 

are many amounts of the data to transmit, one data is divided into two or more packets, and it 

transmits. The terminal unit 12 or Printer PRT which received the packet assembles this. For 

this reason, when transmitting a packet, and a sequence number is given to each packet and a 

packet is received, an assembly is performed based on this sequence number. 

[0030] Moreover, when a packet is received, an Acknowledgement packet is transmitted to the 

transmitting origin as a notice of a purport which received the packet. A transmitting agency 

resends a packet, when this Acknowledgement packet does not come in after [ packet 

transmission ] fixed time amount. Transmission is interrupted when resending of this packet is 

repeated the number of regularity times. Resending of these packets and interruption of 

transmission are produced when communication link quality deteriorates. 

[0031] Drawing 4 shows the data communication sequence at the time of detecting the 

communication link quality between a terminal unit 12 and Printer PRT. Detection of this 

communication link quality is performed before transmitting for example, print data. 

[0032] In case a terminal unit 12 starts Printer PRT and a communication link, as for a terminal 

unit 12 and Printer PRT, a logical communication path is first established so that each 

communication software can recognize the other party mutually, as specified to IEEE802.1 1 

specification. 

[0033] Establishment of this logical communication path is made when the printer PRT by which 
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the terminal unit 12 received delivery and this for the Request-to-Send command RTS (Request 
To Send) in Printer PRT answers the receiving preparation-completion command CTS (Crear To 
Send) to a terminal unit 12. 

[0034] If a logical communication path is established between a terminal unit 12 and Printer PRT, 
a terminal unit 12 will send TD (test data) Request-to-Send command to Printer PRT. Printer 
PRT will answer TD receiving preparation-completion command to a terminal unit 12, if this TD 
Request-to-Send command is received. 

[0035] In response, a terminal unit 12 starts transmission of a test data 1 - n to Printer PRT. 
The amount of this test data 1 - n is decided according to the amount of the print data which 
perform print processing. You may make it send the test data of the same amount as print data, 
and the amount of a test data may be decided at a rate according to the amount of print data, 
for example like 30% of the amount of print data. 

[0036] After transmission of this test data is completed, a terminal unit 12 sends the notice of 
the completion of TD transmitting to Printer PRT. If the notice of the completion of TD 
transmitting is received, Printer PRT will compute the error rate of the received test data, and 
will notify the result to a terminal unit 12. 

[0037] It judges whether a terminal unit 12 can be printed by Printer PRT based on this error 
rate. This judgment is performed every printers PRT [ PRT1-] 3, and each judgment result is 
displayed on display 12b. Based on this display, the user of a terminal unit 12 chooses a printer. 
[0038] As shown in drawing 5 , it is evaluated in five steps and this judgment result is displayed 
by the icons 21-25 corresponding to each evaluation. An icon 21 is displayed when it is judged 
that it can print good. Transmission is interrupted on the way, and an icon 23 is displayed when 
judged with a retry being carried out. An icon 24 is displayed, when the amount of data to print 
was taken into consideration and it is judged with a print being impossible. An icon 25 is 
displayed when it is estimated that ** which uses a printer is not made. 

[0039] As shown in drawing 6 , either of each icons 21-25 is displayed on the printer selection 
screen 28 every printer PRT 1-3. This drawing 6 is an example in case a terminal unit 12 is in a 
location P2. A user chooses a printer based on the display of these icons 21-25, and specifies 
by clicking on an icon. In addition, this printer selection screen 28 is displayed in case a printer 
setup is carried out with application software. Of course, in case a printer setup is carried out by 
OS, you may make it displayed. 

[0040] Moreover, when a terminal unit 1 2 is in a location P4, an icon 25 ("printer use is 
impossible") is displayed about each printers 1-PRT 3 of all. In such a case, a user chooses a 
printer again, after moving to the communications area of each printers 1-PRT 3. 
[0041] In addition, when the location which a user moves after this, for example such even case 
is found, and the printer near the location is specified and it moves into the communications 
area of the printer, transmission of data may be made to be performed automatically. In 
preparing such an automatic-transmission initiation function, after making assignment of a 
printer, it transmits a Request-to-Send command with a fixed time interval to the printer 
specified from the terminal unit 12. 

[0042] Since the specified address of a printer is contained in this Request-to-Send command, 
even if it passes through the communications area of other printers, those printers do not 
answer. And if it enters in the communications area of the printer by which the terminal unit 12 
was specified, there will be a response from the printer and transmission of data will be started. 
In addition, in this case, since the printer is already specified, it is good for transmission of a test 
data to be made not to be performed. 

[0043] Drawing 7 is the block diagram showing the electric configuration of a terminal unit 12 and 
Printer PRT. A terminal unit 12 consists of CPU31, RAM32, HDD (hard disk drive)33, display 12b, 
and a LAN card 16 for wireless. Various kinds of programs and various kinds of data, such as OS, 
application software, communication software, and driver software of each printers 1-PRT 3, are 
memorized by HDD33. CPU31 performs the various programs read from this HDD33, and 
controls each part. Moreover, based on the error rate from Printer PRT, CPU31 performs the 
judgment of whether to be able to print. 

[0044] RAM32 is the working-level month memory for loading a program and memorizing 
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temporarily from HDD33, in case CPU31 performs a program. Moreover, the judgment result 
judged based on the error rate is temporarily memorized by this RAM32. An actuation screen, a 
printer selection screen, etc. for operating various programs are displayed on display 12b. 
[0045] The LAN card 1 6 for wireless consists of electric-wave transceiver section 1 6a and LAN 
controller 16b. LAN controller 16b is [ the communication buffer for buffering data temporarily / 
in case the data handed over from OS are put on a radio-transmission way /, and ] MAC (Media 
Access Control). It consists of a media access controller which controls a communication link 
based on the address. 

[0046] A MAC Address is a hardware address which communication equipment, such as the LAN 
card 16 for wireless, a LAN card for cables, a router, and a hub, has. When connecting a terminal 
unit 1 2 and Printer PRT through repeater machines, such as a hub and a router, this MAC 
Address is used in order to control the communication link of the communication equipment 
which adjoins like a terminal unit 12, a hub or a router, a hub or a router, and Printer PRT. 
[0047] Electric-wave transceiver section 16a consists of an antenna, a strange demodulator 
circuit, etc. A strange demodulator circuit modulates the encoded data which were received from 
LAN controller 16b to the signal suitable for the specification of a radio-transmission way, or 
restores to an input signal conversely. 

[0048] It becomes Printer PRT from the Maine controller 41, the print section 42, the error rate 
calculation section 43, and the LAN card 16 for wireless. A controller 41 controls each part of a 
printer. Communication software is performed by the Maine controller 41. The print section 42 
consists of a print engine, a paper feed/discharge unit, etc. The error rate calculation section 43 
computes the error rate of the test data from a terminal unit 1 2 based on error detection 
information. 

[0049] Hereafter, the operation by the above-mentioned configuration is explained with 
reference to the flow chart of drawing 8 and drawing 9 . A user chooses a printer first, when 
printing the data created with application software with a terminal unit 12. A click of the printer 
setup key of application software displays the printer selection screen 28. 
[0050] In case this printer selection screen 28 is displayed, detection of an usable printer is 
performed. When there is no terminal unit 12 in the communications area of each printers 1-PRT 
3 (for example, when it is in a location P4), no printers 1-PRT 3 are detected, but an icon 25 
("printer use is impossible") is displayed on the printer selection screen 28 about each printers 
1-PRT 3. In this case, a user prints by moving a location. In addition, when the automatic- 
transmission initiation function mentioned above is prepared, the printer near the migration place 
is specified beforehand in this location. If it carries out like this, when it goes into the 
communications area of the printer, data transmission will be started, and a print will be 
performed by the printer. 

[0051] A terminal unit 12 is in one communications area of the printers 1-PRT 3, and when a 
printer is detected, the propriety of a print is judged for every detected printers of all. Delivery 
and a printer compute an error rate for a test data to the printer by which the terminal unit 12 
was detected. This error rate is notified to a terminal unit 12, and a terminal unit 12 judges the 
propriety of a print based on this. 

[0052] When a terminal unit 12 is in a location P2, each icon is displayed like the printer 
selection screen 38 shown in drawing 6 . A user specifies a printer PRT2 from this inside. Print 
directions are carried out after this assignment. The data printed on a printer PRT2 from a 
terminal unit 12 are transmitted, and print processing is performed. A print is performed good, 
without interrupting a communication link, since the radio-transmission way with the most 
sufficient communication link quality is chosen. 

[0053] Although the propriety of a print is judged in the above-mentioned example based on the 
detection result of communication link quality, and the amount of data to print, you may make it 
judge the propriety of a print only in communication link quality. Moreover, although he is trying 
for five steps to show the judgment result of the propriety of a print, you may not be five steps, 
for example, a three-stage with printer use ''a print is possible", "a print being impossible", and 
"improper" is sufficient. Of course, you may divide into five or more steps still more finely. 
[0054] Although the error detection information in a packet is detecting communication link 
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quality in the above-mentioned example, approaches other than this may be used, for example, 
the approach of detecting communication link quality based on the retry count of a packet, and 
the method of detecting communication link quality from the electric-wave condition which an 
antenna receives may be used. 

[0055] Moreover, detection of communication link quality may be performed using the negotiation 
function to which it is specified for example, by Bluetooth specification. This negotiation function 
is the mutual which communicates and is a function to negotiate for the rate which detects that 
instantaneous communication link quality and communicates data based on that result, by 
exchanging the command beforehand specified with the communications protocol. For example, 
when communication link quality is good, it is set as a high speed, and if this negotiation is 
performed, transmission speed will be set as a low speed, when communication link quality is bad. 
The judgment of the propriety of an above-mentioned print is performed based on this result. 
[0056] A means to detect the communication link quality of these various kinds may be formed 
in a terminal unit, and may be formed in a printer. 

[0057] Moreover, although he is trying to detect the communication link quality between each 
printer in the above-mentioned example in case a terminal unit requests print processing to a 
printer, you may make it detect communication link quality with a fixed time interval. In this case, 
time amount change of communication link quality is recorded, communication link quality is 
detected based on this change, and you may make it judge the propriety of a print based on this. 

[0058] Since it can detect communication link quality in a short time as compared with the case 
where a test data is used, when detecting communication link quality with a fixed time interval, 
as for the approach of detecting communication link quality according to a negotiation function 
or an electric-wave condition, it is desirable to use these approaches. 

[0059] Moreover, although the example connected only on a radio-transmission way explained 
the terminal unit and the printer in the above-mentioned example, you may connect combining 
the cable-transmission way and radio-transmission way which consist of LAN cables etc. In this 
case, the repeater called an access point is used and a radio-transmission way and a cable- 
transmission way are connected. Moreover, as a terminal unit, although the notebook sized 
personal computer was explained to the example, of course, a desktop PC etc. may be used. 
Moreover, a Personal Digital Assistant (PDA:Personal Digital Assistant) and a cellular phone may 
be used. 

[0060] As wireless LAN specification although IEEE801.11 specification and Bluetooth 
specification are used, specification other than this is sufficient, and an original standard may be 
used. Moreover, although explained as a radio-transmission medium using an electric wave, light 
(infrared radiation etc.) may be used. According to modification of such specification, the header 
information added to the packet transmitted is changed suitably. 
[0061] 

[Effect of the Invention] In the print system which transmits the data which print this invention 
on a printer through a radio-transmission way from a terminal unit as explained to the detail 
above A means to detect the communication link quality of said radio-transmission way, and a 
means to judge whether a print is made based on said detected communication link quality are 
established. Since said judgment result was displayed on the display means of said terminal unit 
and generating of the print error which can choose a radio-transmission way based on the 
display, consequently originates in communication link quality decreases, print time amount can 
be shortened. 

[0062] Moreover, since a printer with sufficient communication link quality can be chosen, the 
communication link time amount of a terminal unit and a printer is shortened. A printer can make 
small capacity of the buffer memory for storing the received data temporarily. Thereby, the cost 
cut of a printer is attained. Furthermore, the loads of a printer decrease in number and 
processing effectiveness improves because communication link time amount decreases. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a print structure-of-a-system Fig. 

[Drawing 2] It is the explanatory view showing the communications area for every printer. 
[Drawing 3] It is the explanatory view showing a format of a packet. 

[Drawing 4] It is a data communication sequence at the time of detecting communication link 
quality. 

[Drawing 5] It is the explanatory view of an icon showing the judgment result of the propriety of 
a print. 

[Drawing 6] It is the explanatory view of a printer selection screen. 

[Drawing 7] It is the block diagram showing the electric configuration of a terminal unit and a 
printer. 

[Drawing 8] It is the flow chart which shows a print procedure. 

[Drawing 9] It is the flow chart which shows the judgment procedure of print propriety. 

[Description of Notations] 

1 0 Print System 

12 Terminal Unit 

1 6 LAN Card for Wireless 

18 Packet 

PRT 1-3 Printer 
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[Drawing 6] 
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[Drawing 8] 
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